I avoid using the term design thinking myself. Much of what is termed design thinking isn't restricted to thinking, and quite a bit of it isn't restricted to designing. I prefer the term reasoning because, in the words of Ian Hacking, "reasoning is done in public as well as in private by thinking, also by talking, by arguing and by showing."
1 Horst Rittel spoke about design reasoning in 1987 as follows: "[I]magine a designer thinking aloud, arguing and negotiating with himself (or with others), trying to explain or justify what he is proposing, speculating about future consequences of his plan, deciding the appropriate course of action … the designer's reasoning is disorderly … due to the nature of design problems." 2 He goes on to say, " [F] rom the beginning, the designer has an idea of the 'whole' resolution of his problem which changes with increasing understanding of the problem, and the image of its resolution develops from blurry to sharp and back again, frequently being revised, altered, detailed and modified." In design research, we have become accustomed to speak of the co-evolution of problem and solution;
4 and use of the terms "problem,""solution," and "search space" still pervades much of design research reporting, even from those researchers who find restrictive Herbert Simon's characterization of a science of design.
5 Language enables and constrains our perceptions; thus it is interesting to speculate on what the differences in our apprehension and interpretation of design activity might be if our notions about a developing design were more often conceived in terms of a process of successive blurring and sharpening of an image, and if we design researchers had become more accustomed to using more camera/ lens inspired analogies like panning and zooming. I am going to start with a bit of design research history, a history, just to set some context, and remind us of how far we have come in understanding design reasoning and the rich pool of knowledge that has been collected about designing as a phenomenon. I'm then going to poke around in this material and scoop out a selection of things we've learned about design reasoning over the last 50 or so years, then we can drop them back in the pool and let them settle on the bottom again-or perhaps some of you will want to take another look, or even a closer look, and turn them over and see if any of them are useful for your own purposes. I've had a difficult job deciding what to fish up, so I'm netting a few things together and taking three scoops. If I had my own manifesto for what comprises design thinking, I guess these components would feature in it. So the first Gifts to the Future of my title refer to these findings from design research.
After scooping from the pool, I'll finally, briefly, indicate what I think are one or two general principles for educational interventions that can encourage the development of design reasoning among novice designers and support them in developing a critical awareness of, and stance towards, their practice, so that they can move beyond inculcation in a discipline to contribute to its formation and reformulation. It is these resulting critical practitioners that are the second set of Gifts to the Future, the designers who will address the challenges we are facing and who will have a formative influence on all our futures.
A Bit of a Design Research History
A commonly held Western orthodoxy holds that research into design per se (design, designing, design processes, design expertise, design thinking, and so on) dates back about 50-60 years. In a landmark collection of papers, Developments in Design Methodology 6 published as a reader just under halfway through this period, its editor, Nigel Cross, organized the selected contributions as a movement through phases characterized by their prevailing foci of attention and ambition. He characterized the first three of these phases as prescription of an ideal design process, description of the intrinsic nature of design problems, and observation of the reality of design activity. 7 This characterization also usefully points to an expansion of the objects of design researchers' investigations. Findings and issues raised from each phase influenced studies that followed, and each new emphasis led to a re-interpretation of the value and meaning of earlier work. The development of ideas about design did not take place in isolation. Developments, emphases and insights in design research reflect and incorporate key contemporary developments in the evolving history of ideas more generally and the methods these have generated in the understanding of science, 8 psychology and cognition, 9 and the nature of social experience 10 to name just three broad fields and to identify just a few examples of key contributions in each. It is not the intention here to explore in any detail these influences; but in passing over them, we must note that to account for and explain the description of design research below we would need to trace how ideas and methods evolving outside the design research community enabled its own trajectories.
In the era of prescription, then, the design methods movement looked to improve design through the development of systematic methods to encourage better attention to user needs and a broader range of contextual factors. These motivations had themselves come to the fore from observations of the limits of formal modeling for confronting complex problems, and a spreading understanding that the post-war promise of operational research might achieve much but was also limited in the scope of what it could render orderly. A desire to manage design activity, and to be able to systematically relate design methods to parts of the design process, demanded certain kinds of models of the design process, prescriptions, for what should take place as design occurs.
In its turn, the failure of the design methods movement to impact practice (among other reasons) led to the focus of effort shifting towards description-here the attention of researchers expanded to investigate the nature of design problems. From this era, we have the legacy of understanding better that design problems are poorly specified; goals are vague; what is relevant, for example in terms of constraints, is not completely knowable in advance; that designs are always amenable to improvement; and that all these characteristics are inherent to design. The implication of this characterization is that design problems have to be both set and solved by designers. The setting part was seen to be the locus of the mysterious, intuitive elements at the heart of what makes designing possible.
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Researching design, conceived as "problem-solving," led to some huge advances. But in terms of understanding how designs come about-designs in complex situations where divide and conquer cannot work, designs where aesthetics are fundamental, and the design of any socio-technic systems (where people are part of the system)-more and more dissection, and ever more mapping of the territory of the design "problem" with finer-grained sets of instructions for micro-managing design process stages, each with many steps, seemed not to yield a complete account of what was going on. It is not surprising, therefore, that researchers' attention turned to studying designers themselves-the era of observation.
So in comes the designer-initially of course always a he-always a heroic figure who works in mysterious ways, intuitive, aloof and unaccountable: in short, Ayn Rand's fictional architect, Howard Roark.
12 The focus in the era of observation has been on studying how it is, given the complexity of designing, that a designer is able to design anything at all. We have learned a great deal from observation of individual designers in experimental settings, from recording them at work, from studying the representations they produce for themselves and others, and from interviewing them. We now know that designers are solution-oriented-that they use ideas about potential interventions to formulate (set) and understand a "problem" that they will attend to; that they employ a range of strategies to impose order on a design situation and to generate solution ideas; that they can maintain mutually incompatible sets of beliefs (to support deferral of decisions, and the pursuit of parallel possibilities); and that expert designing is characterized by repeated movement between design detail and design overview and between modes of representation. But of course we can no more understand the richness of design reasoning by studying individual designers than we can understand it from micro analyzing design problems. Just as exhaustive inspection of the nature of a design problem renders some important contextual factors invisible-and no matter how detailed a description is arrived at, an understanding of designing as a phenomenon eludes us-so too attending exclusively to the designer limits comprehension. Without any contextualization, designers' behavior appears, and has been characterized pejoratively, as disorderly (Rittel's term), irrational, opportunistic, and so on.
Following on, perhaps as a natural development from studies of individual designers, came studies of design teams, design collaborations, multi-and interdisciplinary engagement, and studies to acknowledge, and then explore, the polyvocality and polysemy that characterize design challenges in which controversy is negotiated among disparate stakeholders' interests. Research of this kind has opened up many more aspects of design to inspection. Dana Cuff's ethnography of the culture of architectural practice 13 was swiftly followed by the publication in 1994 of Louis Bucciarelli's own landmark ethnographic study, Designing Engineers, which was able to claim to reveal significant mismatches between still current idealized notions of design as an instrumental process and its reality. 14 In
Bucciarelli's work, the reality of engineering design was revealed as essentially a situated, social process concerned with coming to agreement through negotiating uncertainty and ambiguity, rather than (solely) a process of the pursuit of factual information for technical ends. Cross' organization in 1984 of some key contributions to design research according to their focus on prescription, description, or observation continues to be useful for structuring an account of what had been learned about designing. It was not suggested by Cross then, nor is a similar use of these themes here intended to imply that these researcher framings were each exhausted and superseded each other. All three foci continue to receive attention. However, it is now more widely accepted among design researchers than was the case 20 years ago that they need to inspect and declare their assumptions and the worldviews on which their findings rest. It is, perhaps, this development (as much as any new research findings) that signals the maturing of the field of design research, and is most promising for collaboration between researchers who have common interests in studying design but draw on different disciplinary practices.
Design Research Now
The study of design as a culturally embedded, social process broadened the scope and reach of design research into many new areas. Among many other topics of research these include: design team interactions; the roles and uses of objects and the functions of gestures in design and design communication; the influences of variations in the design setting on outcomes, e.g. the effects of the nature and form of design briefs on the course of the designing; how, and what kind of shared representations are developed during a design process, and what purposes they serve; what types of language, roles, and structures support or impede design; the effect of evaluation of others' contributions and of types of appraisal on design; and the roles and uses of analogy during designing.
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What are the design researchers' methods and the objects of research? They are many and varied. Some researchers are still prescribing, testing and refining models and methods-models of the design process, shared mental models of teams, models of design functions, behaviors, and structures, and so on. Some are studying the practices of individual designers through interviews and archival research, some construct laboratory conditions in which design can take place in controlled and recorded environments from which data can be analyzed; some immerse themselves in design teams or follow large and long term projects.
For many researchers, research questions and hypotheses or areas of concern or issues of interest drive research design and thence the collection of empirical data to support very specific enquiries. However the sharing of datasets such as video recordings and transcripts from design activity, pioneered for design research in 1994
16 has grown and expanded in scope. Here, it is empirical data that prompts researchers to construct plausible accounts of phenomena using methods and theories of their choosing which they must justify to others. The common dataset approach has led to new research findings but also has introduced scope for cross-comparison of similar findings arrived at through different methods and, most promisingly, across researchers whose conceptions are radically dissimilar.
17 One exciting feature of this polyphony of objects of study and means of studying is that we are now very encouraged by some strong melodies or themes that have emerged; less poetically we might call this a triangulation of findings, all conspiring to help us better understand more about design reasoning and have more confidence in the contributions to knowledge which emerge.
First Dip into the Knowledge Pool: Design Reasoning Is About Navigating the Swamp
In 1975, Fred Brooks Jr. first published his advice on software systems design as a series of essays under the title The Mythical Man-month. 18 One essay is entitled "The Tar Pit," and begins, "[N]o scene from prehistory is quite so vivid as that of the struggles of great beasts in the tar pits. In the mind's eye one sees dinosaurs, mammoths, and saber-toothed tigers struggling against the grip of the tar. The fiercer the struggle, the more entangling the tar, and no beast is so strong or so skillful but that he ultimately sinks." 19 And then he likens large-system programming to such an experience. The impact of Brooks' essays has been immense (over a quarter of a million copies of the first edition were bought by practitioners, academics, and students). More ubiquitously cited in the design research community-if less widely circulating among design practitioners-are the writings of Donald Schön, who talks about the "varied topography of professional practice," where "there is a high, hard ground where practitioners can make effective use of research-based theory and technique, and there is the swampy lowland where situations are confusing 'messes' incapable of technical solution. The difficulty is that the problems of the high ground, however great their technical interest, are often relatively unimportant … while in the swamp are the problems of greatest human concern." 20 He continues, "[S]hall the practitioner stay on the high ground where he can practice rigorously, as he understands rigor, but where he is constrained to deal with problems of relatively little social importance? Or shall he descend to the swamp where he can engage the most important and challenging problems if he is willing to forsake technical rigor?" And of those who choose the swampy lowlands he writes, "when asked to describe their methods of enquiry, they speak of experience, trial and error, intuition, and muddling through." 21 In
Schön's swampy ground of designing, each new endeavor is unique in context and circumstance, unclearly defined in scope and parameters, and presenting multiple possible means of approach and multiple possible outcomes that will serve some interests at the expense of others. Here is a rich metaphor which helps us make sense of our observations that experienced designers manifest a capacity for shifting between the part and the whole, 22 sometimes characterized as tackling that "solution space" I have mentioned, breadth first, depth next; 23 the same movement of the subject of attention, between detail and overview, that Rittel refers to as movement in and out of focus.
Rapid movement between modes of activities such as drawing, thinking, and examining 24 has been found to be associated with critical and novel design decisions (as contrasted with routine ones). Additionally, frequent transitions between types of activity such as generating ideas, gathering information, modeling, and evaluating characterizes processes which lead to better quality outcomesand distinguishes expert behavior. 25 Close attention to the contexts in which apparent opportunism takes place shows it can be accounted for as efficiency gains, and attunement and responsiveness to what is taking shape rather than signaling something chaotic or undisciplined.
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To navigate the swamp, we have learned that fixation is an effective coping strategy, as well as a potential pitfall. Experts, it turns out, seldom consider a wide range of possibilities, but quickly latch onto parts of a problem that are critical issues to resolve, sometimes working on these aspects in some detail before stepping back to appraise, evaluate, consolidate, expand and move the design on. Novice designers tend to suggest solutions (too) quickly and have poorer, more limited characterization of the design task and converge (too) rapidly to limit its scope. Those with a little experience sometimes retain this strategy or, equally unsatisfactorily, they err on the side of remaining uncommitted, manifested as expending too much resource on problem formulation and failing to develop wellresolved outcomes.
27 Experienced designers "reason forwards," developing more richly conceptualized notion and representations of the design "problem" as they construct and evaluate aspects of their design proposals. Divergence is thus interwoven with convergence-experienced designers use what is discovered dynamically to control the expansion and contraction of what is receiving attention.
Second Dip into the Knowledge Pool: Design Reasoning Is About Having Negative Capability
Negative capability is a term attributed to the English poet John Keats. It is the ability to be at ease with working in a state of uncertainty, since it is such a state of partial knowledge, says Keats, that makes creation possible at all. 29 Uncertainties, of many origins, are intrinsic to any non-trivial design task, even if, unlike for Keat's context (poetry, literature) we might not be able to entertain the idea that this state can endure indefinitely in the case of designing. Scott Minemann has pointed to how designers conserve ambiguity, and that this very ability plays a critical role in allowing meaning to coalesce. As part of the process of coalescing meaning, it is ambiguity that gives a space for collaborators to share ideas that are not coincident and mold them into something effective. We know from studies of the way design progresses that design ideas and the details of any particular design are not developed monotonically. In the journey to arrival at a final design, progression can be characterized as simultaneously pursued, parallel lines of enquiry-even in the case of design by a solitary designer. The parallel lines of development include pursuit of conjectures that can be mutually inconsistent, and therefore during design, designers are able to maintain simultaneously incommensurate sets of "truths" to support different assumptions or lines of enquiry. It appears that, even to be modestly successful at designing, a designer must be at ease with uncertainties, contradictions and with partial knowledge. S/he must be able to defer commitment at times to keep design options open, and sometimes to keep collaboration moving along effectively. Fine-grained analyses of conversations between designers and between designers and clients have shown how vagueness in language grants openings for others to make contributions so that a developing design may benefit from differing contributing bodies of expertise. At other times, early commitment is an expert's strategy to impose order or to generate something that can be evaluated. Schön speaks of sensitivity to "talk-back" from the emerging design, 30 and Christopher Alexander, back in the era of prescription, wrote of using misfit to understand what is needed, by testing the effects of "solution" proposals up against an evolving understanding of what might be required or possible. 31 It is important to see that when to commit, what to commit to, and when to defer is a matter of the expert judgment of a skilled designer. Many researchers have worked with, and contributed to, the characterization of designing as co-evolution of problem and solution.
32 However, as I have indicated earlier, researchers perhaps do themselves and the practitioner community no favors by using the terms "problem" and "solution" at all, as their meanings-in the rarified atmosphere of design research-are now richer and far more nuanced than their everyday meanings. Faced with complexity, analysis is of very little value, we can intervene or make conjectural excursions, observe what happens, assess the effect, and do all this iteratively. Here is the impetus for drawing heavily on prototyping and the so-called bias to action in the collection of activities popularly referred to as design thinking.
Getting away from the notion of a "problem" to be comprehensively specified (as though it is somehow objectively "there" in the world to be found), and looking rather at designing as a process of effectuation 33 where the task is oriented towards what can be done with the resources available in an unpredictable setting makes it easier for us to see how a designer with design reasoning skills can play an important role in situations where there are multiple legitimate interpretations of what is going on. And where the challenge is to collaborate to establish how a more acceptable state of affairs might be devised with the means at hand.
34
Third Dip into the Knowledge Pool: Design Reasoning Is About Framing
In this scoop I touch on some of what design research tells us about the designer's set of resources and skills to create a productively bounded design task, to set its scope, to impose order on it, and to guide progress with it. Rittel talks of epistemic freedom, which manifests as a freedom from a prescribed set of steps to follow, leaving the designer to judge how design proceeds. "Nothing has to be or to remain as it is or as it appears to be."
35 We might say designers' epistemic freedom condemns them to taking responsibility for their actions/decisions. Here lies the cause of the fundamental necessity for designers to have learned the skills of justification, giving and taking critical feedback, and understanding how design proposals operate rhetorically. Nelson and Stolterman approach this condition by writing of first intentions, the designer's choice of which way to set out. "Any design process can unfold in an infinite number of directions … the design process is not about approaching the design situation with the ambition to 'uncover' the right problem or 'discover' the right solution … things will be made to become real because of the path the design journey sets out on." Enabling constraints that shape a design task that is tractable are designerimposed and not implied, logical, or uncovered necessities. One of the earliest articulations of a mechanism for imposing order is that of Jane Darke, who identified a phenomenon-titled primary generator 37 -that serves variously to give structure and direction or order and form to design enquiry. Other researchers' work has looked at the finer nuances of imposed constraints and how some serve and endure through creative processes and manifest in the designed outcome, whilst others function as scaffolding to be discarded once their job is done. Experienced designers establish a repertoire to enable them to quickly shape or frame the design task they will tackle. Dorst writes of frame repertoires that characterize the preferred practices of particular designers or design partnerships.
38 Tonkinwise has written in terms of stylistic predilections in a polemic in which he claims that much design research has so far ignored the aesthetic inculcation of designers into traditions of practice in which particular value judgments shape what is designed, 39 and Lawson has examined architectural design in particular in some detail for how guiding principles shape what is attended to.
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Some designers, we might say the privileged ones, who have established reputations, are seen to take on design projects which serve their own preoccupations, or "intellectual programme" (to use Lawson's term) 41 and we notice that although these repertoires-as preferences-make designing tractable, they can also be a cause for criticism when the extent to which they shape outcomes compromises the interests of other stakeholders.
Expert Design Reasoning and Design Thinking
The popular characterization of design thinking has a number of salient features, which include: generating large numbers of ideas through variations on "brainstorming"; obtaining permission to engage in trial and error, so as to make and learn from mistakes, and take risks; trying things out particularly through varieties of "prototyping"; and preferring to intervene and observe, rather than describe and analyze. Often these practices are framed by a process model with a succession of stages that are alternately divergent and convergent. The doublediamond design process model propagated by the UK's Design Council offers such a model. 42 Internationally, the best known characterization of design thinking is that of IDEO, 43 which advocates using "designers' methods" in a process which addresses a series of tasks including empathizing; generating ideas; and synthesizing of findings, ideas, and different perspectives, with an overall aim of moving from some less satisfactory state of affairs to a more preferred one. (Here we can note a direct association back to Herbert Simon'sdefinition of the scope of design as being "concerned with how things ought to be, with devising artifacts to attain goals.") 44 Stanford University's d.school, whose characterization of design thinking stems from the same origins as that of IDEO, exhorts to "go innovate" those who have experienced its design thinking principles embodied as a five-stage process which entails empathizing, defining a problem, ideating/brainstorming, prototyping, and testing. 45 It refers to those who so engage, unambiguously, as designers. Studies of very highly regarded designers have shown us some interesting patterns: these suggest that they are able to make use of apparently conflicting requirements and aspirations-their own and their clients'-and use the tension as a focus to stimulate design innovation. It is this attention to the scope and context which is perhaps the "breadth first" behavior which laboratory studies first uncovered. The next move is to work on a challenge identified as promising in some detail, "depth next," before sweeping back to embrace aspects of the brief or more prosaic functional necessities. So they start broad, frame what they will tackle, and work at some level of abstraction. These findings largely come from a small number of studies of outstanding designers, from their introspection and retrospection. However even more "routine" experts are shown repeatedly (in empirical studies and analyses of design processes) not to consider a huge range of design ideas-where does this leave brainstorming? It leaves it in a good and useful place, but it is not a strong characteristic of expert design reasoning.
In my pool dipping, I have already mentioned-in passing at least-some of the ways designers control the scope of what they have to deal with-the navigation of the swamp, the use of negative capability, and the framing-to move to and fro, co-evolving a design task and its resolution. These practices support the management of the scope of the designs. Designers' domain expertise, we might say designers' prepared minds, come into play to attend to the "gap" between the situation framed and a future situation in which that which is being designed will be in play. Focusing, zooming in and out, and even panning are oriented to the "gap", the between, the relationship: to differences. Expert designers are attuned not to a "problem" or a "solution," but to the relationship between (a) possible future state of affairs, and that which is currently the case. Their movement of attention is fluid to the point where it is questionable whether separation of practices for divergence and convergence can be meaningful as abstractions because whether, at a given moment, a designer will open out or close in is determined as a localized response to what their most recent "moves" have led to-what "talk-back" they have sensed from the developing design. For non-experts, there may be value in following a prescribed routine, a discipline which forces attention on convergent and divergent activities, but again there is little evidence from studies of experts that this is what they do when they reason about their designing.
Like literacy and numeracy, the life skills of design thinking, as characterized popularly, have transformative capacity for those who acquire them. However, it seems important to me to make clear that whilst there is a relationship between design thinking and what domain-specific expert design reasoning entails: a crash course in the former 46 does not equate to the latter. At a time when there is a great deal of debate about the roles of designers in social, technical and service innovation, and the uses of their abilities to frame problems in ways that make it possible to address creatively major economic, societal, and environmental issues 47 it seems to be important to make some clear distinctions about what "lifeskill" design thinking is, and to have a more critical debate about its limitations based on a better sharing of what the findings from design research are. The stakes are high as those responsible for formal higher education in design seek to help students prepare for their futures as designers.
Supporting Designer Formation
Proficiency in designing-acquiring the repertoire and qualities we have found characterize expert design performance-comes from experience, so to acquire expertise experientially, carefully crafted educational and early career experiences play an important part. Opportunities for experiential learning themselves do not guarantee that learning will take place: as the saying goes "experience is not enough." Experiences need to be surrounded by apparatus so that learning can ensue, and reflection can take place. And if our ambitions are to nurture critical practitioners-ones that can not only reflect on the tasks they attempt but develop an awareness of their learning from them and thence a critical view on the conditions that have shaped their experiences-then we have to supplement occasions for learning with a variety of means for reflection of which the learner can become aware, so that they can consciously and comfortably call upon them on their own initiative.
To develop an awareness of what designing entails then, let alone a critical awareness of it as a practice, first we have to create experiences where the processes themselves are the focus of attention. In my own experience, although the scale of studies has been small, I have seen some remarkable value (as reported by participants) when reflection on experiences of designing is based not on ad hoc recall but when we have designed in means of capturing processes so that they c anbei n spe c ted.W h ati sc a pture dorre c orde di sope ntoi n te rpret ati o na n d draws attention to some phenomena, and enables those phenomena to be examined.
The first requirement, then, for effective reflection on what designing entails is a body of material that accurately records what has occurred. Reflection which is not based on such a resource is weak and in danger of reinforcing rather than surfacing assumptions. The second requirement is for some sort of apparatus that offers a framework for ordering and thence inviting a distancing of oneself from an experience. Some form of lens to let us make sense of the record we have gathered which supports assessment of it for some useful purposes. Maybe advance organizers 48 have a place here.
In the past I have used video story making-using footage from recording the design process-to help early career designers confront apparent conflicts they have perceived between the theory they have been taught (and respect) and their actual, practical experiences of designing with others. More recently, I have also used design timeline representations as bridging representations to prepare students to live-audit their own design working. They are shown how video recordings and transcripts of design activity can be interpreted and visualized as a series of activities through which a designer transitions over the course of designing.
49 The students collect data about how they themselves design, and then are invited to devise their own representations of what they have captured; so effectively they devise design process models of their own.
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The third requirement for effective reflection is a means to confront one's own views. This is done readily by designing into the reflection experience a means of comparing our own interpretations of events with the perspectives of others. In video story work, if novice designers are asked to make stories collaboratively which "tell the tale" of what designing entails, the creation of a single account requires participants to marshal arguments for what they believe to be important, at the same time that it confronts them with the differing perspectives of others. In work where students design their own process representations to visualize data they have captured from their own design activities, we have, likewise, designed in extensive opportunities for participants to share and justify their own perceptions with each other.
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Gifts to the Future: Reprise
In the first part of this paper I reminded you of the history of design research framed as the expansion of the range of foci of attention. Next I drew from the pool of knowledge from design research, organizing the very selective account around three themes conceived as "scoops from the pool." This allowed me to expose just some of what we have learned about design reasoning by researching into it. I have deliberately drawn on what we have learned about expert performance-so situations where command of a domain and extensive experience within a discipline are factors. The contents of the "scoops" are insights into how designing gets done; these are design researchers gifts to the future.
None of these insights can be passed on to practitioners or learned by telling what they are. My understanding of experiential knowledge is that it can only come about from experiences. Getting better at design reasoning-moving from novice to expert, to use the language I have been using here-requires not only opportunities to exercise design reasoning, but also opportunities to inspect and introspect about behavior, perspectives, worldviews-the provision of sets of apparatus to make them strange through distances-to make them present to hand so that they can be confronted and questioned.
It turns out that some of the very best designers-those highly regarded by peers and audiences beyond the profession, those who can tackle the most challenging situations, and those who can innovate radically when business as normal cannot cope-have in common that they continually challenge themselves through the ways they construct (that is, frame) the design tasks they attend to.
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Erik Stolterman, writing in 1994, observed, "[D]esign learning should not be a process of conservation where an existing practice is taken for granted as the only answer….Design learning should strive towards the situation where new designers constantly reflect upon and critically examine their design practice."
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Such a body of individuals will be our salvation perhaps, gifts to the future of designers who not only bravely "descend into the swamp" but who are highly skilled in reasoning critically, and who can credibly and competently question their own, their discipline's and societal assumptions. It is more in this latter spirit that Tony Fry uses the phrase, gifts to the future at the end of his polemic text, Design as Politics, 54 which I have appropriated here for more modest purposes.
